Introduction
It is generally accepted, theoretically elaborated and practically tested and proved that growth and development are clearly based and dependent on new technology and innovation. Firms strategically oriented towards constant innovation and product (goods and services) and process development are the ones that survive on the market and register competitive advantages. Sustainability is the critical and key new dimension essential to modern business development and achievement of long term competitiveness.
Intensive economic growth and development is often followed by different modes of violation and endangering of the environment: resource exhaustion, water, soil and air pollution and degradation, and other. This led to the wrong conclusions that economic development necessarily brings negative environmental effects, that it is the price to be paid for the development, that it could not be realized in a different way. The efforts made in reversing this common misunderstanding are mainly oriented to directing innovation activity towards creating new sustainable, environment-friendly, green technological solutions. Operations based on green technology are enabling a simultaneously environment-friendly and profitable business activity.
There is a rising need for managing development with taking into consideration multiple factors and goals: social, economic, and environmental. Modern concepts in development management are essentially focused upon technology and innovation which are at the base of all operations and actions that man undertakes in order to fulfil the different needs and goals in nature and society. It is argued that the technology we use is the initial and determining factor of our performance and the crucial generator of risks to our environment.
The last decades of the twentieth century have witnessed a rapid ascent of the scientific discipline of technology and innovation management. This was mainly due to the rising and urgent necessity to direct, guide and manage the exponential growth of new technology towards fulfilment of social and economic goals, at all levels and in different spheres of the actions taken by mankind (Levi Jakšić, 2010). Results and breakthroughs in technology and innovation management become increasingly important, at least as important as the development of new technology per se. Today, ecological and environmental goals are especially pointed out as critical to the survival, existence, and development of mankind. The theory and practice of technology and innovation management is preferential with a crucial new dimension of sustainability incorporated in all the aspects and issues considered. The concept of sustainable technology management is based on a complex set of principles, goals, models and methods which correspond to the overall sustainable development context. (Levi Jakšić, 2011).
The focus of theory and practice in this field is towards fundamental issues of development and implementation of sustainable technology. This means dealing with the early, initial, and all subsequent stages of guiding research and development towards scientific discoveries, new technology and innovation substantially and fundamentally leading to sustainable growth and development.
Despite the economic crisis and high degree of unemployment registered in a great number of countries, both developed and developing, the key to the resolution of these problems lies in even more intensive innovative efforts and new technological investments creating the necessary turnaround towards new sustainable opportunities for the new economic cycle of prosperity and development. The EU has proposed technological priorities in the effort to identify crucial strategic technological areas where we should concentrate creative efforts, engage material and financial assets for future development. High Expert Group delegated by the EC has pointed out five key enabling technologies, KET (European Commission, 2011) that are essential for future development:
• Advanced material technology • Nanotechnology • Industrial biotechnology • Photonics • Micro and nanoelectronics • Advanced manufacturing systems
The above listed technologies are in the foundations and cutting across the majority of new products and services for the future. Integrated, they express multiplication and synergistic effects to social and economic development.
The concept of sustainable development
Sustainable development is a complex, multidisciplinary concept. The most widespread and generally cited definition of sustainable development was created and presented in 1987 within the Report of Brundtland. It emphasises that, in essence, sustainable development encompasses the issues of managing the overall sustainability of society, economy, organization and individuals, consistently pursuing the goal of satisfying the present needs in given circumstances, but without jeopardizing the development or creating any risks for future generations to fulfil their own needs, as well.
The concept of "green" growth has established a definite and substantial division between economic growth and environmental degradation, meaning that economic growth is not necessarily environmentally damaging, but, to the contrary, it should be and can be guided towards upgrading of the environment. The concept points out that both goals of "green" and "growth" can be accomplished bringing satisfaction of needs for present and future generations. Green growth means "further economic growth and development that ensures nature will continue to provide resources and services that our welfare depends upon." (OECD, 2011).
In current practice, we are still witnessing severe violations brought to the environment by diversified operations performed under the erroneously proclaimed to be "contributions to economic growth". The understanding of economic growth should experience a transition towards the inclusion of environment goals as necessary dimensions which, if neglected, are bearing disaster and not growth. This calls for new theoretical and practical solutions with a new conceptual framework of growth and development based on a complex set of principles, models, methods for strengthening and satisfying multiple goals -social, economic, environmental, cultural, political, etc.
Sustainable development, in its essence, means working together, at a global scale and perspective, in order to create a future that will in the least possible manner exploit the resources, eliminate degradation provoked by pollution and waste accumulation, avoid any actions that provoke disturbance and disruption of the environment, build strategic, long-term dimensions for development and growth means and solutions (Levi Jakšić & Marinković, 2012).
Eco-innovation is at the core of establishing economic growth while simultaneously keeping the environment safe. Special attention is drawn to the new business model that will bring eco-innovation to the market and enable its intensive diffusion. Based on the business model perspective, it is the new technologies and technology management issues that gain significance in generating new value with additional attributes intro-duced related to preservance and protection of the environment, while simultaneously realizing profitable business with innovative products (goods and services).
The identification and analysis of multiple aspects, factors and goals of sustainable development is essential. Long-term sustainability lies on developing the capacities to create decisions, solutions and act in accordance with this multi-factor perspective, oriented towards fulfilment of multiple goals.
Sustainable technology entrepreneurship
Scientific discoveries, new technology and innovation are not by themselves sufficient enough in the effort to achieve the complex sustainable development goals. The conceptual framework developed within Technology and Innovation Management discipline, intensively growing and gaining significance in the last decades, establishes the patterns, principles, models by which technological research and development are guided, directed, planned, organized and controlled within different layers of society and economy. Sustainability goals emphasize the necessity to re-examine and reassess all our practices and theoretical background, to reengineer all our processes, operations and means by which we act in the economy and society. They call for new approaches and sometimes radical changes to the already established concepts, frameworks, habits, and beliefs, meaning a complete new philosophy that is emerging in all aspects, ways and standards of life.
Te concept of technology entrepreneurship has emerged as the result of the significance of the issues of technology and innovation for production and consumption, for all economic units and actors, including firms of different size, public and private sectors, in all domains of manufacturing and services.
Technological entrepreneurship means the creation of a new business venture that generates value (welfare, business operations, employment, progress) for the actors while developing a unique, new way of combining and generating new resources, including technology, to satisfy the needs of customers and society. (Byers et al, 2011) The concept of entrepreneurship today most generally focuses upon small and medium enterprises and very broadly addresses a range of potentials defined as opportunities for new business venture or simply, new business enterprise.
Technology entrepreneurship is focused upon new technology and technological innovation as major opportunity identified in organizations of different types, where strategic management and entrepreneurial teams determine and lead projects of research and development, procurement and implementation of new technology. In other words, when any mode of vertical and/or horizontal technology transfer takes place in an organization, the complex change enforced by such projects, both incremental and radical, is recognized as technology entrepreneurship. The change is initialized by strategic management, realized through operational management and it involves all organizational segments.
In this paper special attention is given to two major issues of sustainable technology entrepreneurship:
1. clarification and precise definition of the concept of technology entrepreneurship based on sustainable technology and innovation, emphasizing the overall links within network relations and embeddedness of sustainable technology entrepreneurship deeply rooted, influenced by and dependent on complex relationships within the economy and society, and 2. analysis of special indicators of technology entrepreneurship, presented and implemented in the case of Serbia.
Technology entrepreneurship definitions
Technological entrepreneurship (also found under the terms techno-entrepreneurship, technical entrepreneurship, knowledge and technology entrepreneurship) encompasses in a complex way: opportunity identification and analysis, technology and innovation management, strategic management, new business models development. Different definitions of technology entrepreneurship found in literature are basically related to technology and innovation at the core of development. "Technological entrepreneurship encompasses all the activities related to the identification of potential entrepreneurial opportunities arising from technological developments, and the exploitation of these opportunities through the successful commercialization of innovative products (goods, services)" (Petti, 2012) .
One of the definitions points to investments and projects as major determinants, "Technological entrepreneurship is an investment in a project that assembles and deploys specialized individuals and heterogeneous assets to create and capture value for the firm. What distinguishes technology entrepreneurship from other entrepreneurship types (e.g., social entrepreneurship, small business management, and self-employment) is the collaborative experimentation and production of new products, assets, and their attributes, which are intricately related to advances in scientific and technological knowledge and the firm's asset ownership rights." (Bailetti, 2012 Technological entrepreneurship, in a broad sense, deals with "transformation of technological research, developments and related investments into value: economic value in terms of returns for entrepreneurs, investors, employees and taxes for governments; and societal value in terms of growth, employability and improvement of living standards. " (Petti, 2012) .
In this paper, the authors have come to the conclusion that two main determinants of technological entrepreneurship emerge within the concept broadly considered at different levels: national economy, regional, industry sector, organizational. Technological change at the organizational level is concerned with:
1. research and development activities oriented towards the development of new product (goods, services) and process technology, modification and adaptation of existing technologies (basically vertical technology transfer), and 2. procurement (purchasing) new technologies, developed by someone else, through different modes, business arrangement and transactions (i.e. horizontal technology transfer).
Strategic technology management determines the type of technology entrepreneurship in accordance with the business strategy and sustainable development goals. Technology entrepreneurship is realized by small, medium and large firms relying on internal and external factors, and diversified modes of technological entrepreneurship depend on resources, developed skills and firm competencies in concrete situations in practice.
Technology entrepreneurship main features and significance
The main features and the significance of sustainable technology management lie in the following:
Founding on sustainable technology and innovation (McIntyre et al., 2013).
2. Technology entrepreneurship is, in a sense, a broader concept than entrepreneurship, as it encompasses a chain of activities related to both the development and implementation of technology. It expands over science and knowledge development, research and development (R&D) where entrepreneurial direction is necessary to enhance and plan those R&D projects and activities which possess the greatest potential to contribute to sustainable growth of the economy, region, firm and society as a whole. Technology entrepreneurship is related to vertical and horizontal technology transfers which extend entrepreneurial actions in creating new technology as well as in commercializing the technology by developing new ventures.
3. Technology entrepreneurship is, in relation to some specific issues, narrower than entrepreneurship due to the fact that it focuses upon technology as the opportunity to entrepreneurial venturing, thus excluding some other domains of entrepreneurial opportunity and narrowing the concept of opportunity. The main thesis is that opportunity is created by investing in technological innovation and new technology is the opportunity: -identifying and pursuing business opportunity means also that R&D and new technology investments are necessary as response to opportunity, -new technology is an opportunity and technological innovation is a starting point for new ideas for business opportunity.
4. Technology entrepreneurship is realized by teams assembled to work together primarily on projects of technology development and implementation.
5. Technology entrepreneurship is embedded within the goals of modern society and it essentially contributes to sustainable development since it deals with new, green and sustainable solutions for new technology at the base of all operations. The concept of key enabling technologies (KET) directs the efforts towards those technological platforms that will lead the economy and society in the most efficient manner towards these goals.
Technology entrepreneurship is not related strictly to small and medium enterprises and new ventures.
It is equally well implemented in new and in the existing firms as well as in firms of different sizes, including large firms. The concept is comprehensive, it is recognized in firms of different sizes, new and old, public and private sectors, and is based upon strong network relations and strong systems of support within national economies, but also within regions and at a global level.
7. Technology entrepreneurship is analysed through different approaches, along many perspectives, from different angles. It is based on system solutions in the economy and society, it determines policy and strategies, emphasizes the role of the state, higher education, industry, and determines new business models.
Technology entrepreneurship indicators
Measuring entrepreneurship indicators in developed countries is a complex process that provides important information and enables analysis and comparisons. A comprehensive list of entrepreneurship indicators in the OECD report "Quality Assessment of Entrepreneurship Indicators" defines six categories of determinants: 1) The legal framework; 2) Market conditions 3) Access to finance, 4) Creating and diffusion of knowledge; 5) Entrepreneurial skills; 6) Entrepreneurial culture (OECD, 2012). Data sources in most cases are the World Bank and the OECD statistics and databases.
In case of Serbia, it is important to define entrepreneurship indicators and technology entrepreneurship indicators with valid sources in order to enable continuous monitoring and analysis. In this paper, we observe indicators classified into two groups:
1) Indicators of vertical technology transfer; 2) Indicators of horizontal technology transfer.
Technology entrepreneurship indicators -vertical technology transfer
In the field of vertical technology transfer, important macro indicators are: 1) Investments in research and development as a percentage of GDP; 2) Patent applications (residents and non-residents); and 3) Trademark applications (residents, non-residents).
Investments in R&D is an indicator of "current and capital expenditures (both public and private) on creative work undertaken systematically to increase knowledge, including knowledge of humanity, culture, and society, and the use of knowledge for new applications. R&D covers basic research, applied research, and experimental development" (WorldBank). . According to these data, it is obvious that Serbia is far behind the EU when it comes to the intensity of investments in R&D. However, it is encouraging to note that the value of this ratio in 2009 increased to almost 1% of GDP and has not fallen below 0.7% during the following two years (2010-2011). The second indicator -patent applications, refers to "the worldwide patent applications filed through the Patent Cooperation Treaty procedure or with a national patent office for exclusive rights for an invention -a product or process that provides a new way of doing something or offers a new technical solution to a problem" (source: WorldBank). Figure 2A shows the trends of indicators patent applications, residents and non-residents, while Figure 2B shows the trends of indicators Trademarks applications, direct residents and non-residents for the Republic of Serbia during the period 2007-2011. Trademark applications refer to "applications to register a trademark with a national or regional Intellectual Property (IP) office" (source: World Bank).
As far as patent applications in Serbia are concerned, a worrying fact is that from Figure 2A 
Technology entrepreneurship indicators -horizontal technology transfer
In the field of horizontal technology transfer, four relevant indicators are: 1) Charges for the use of intellectual property; 2) ICT goods imports (% of total goods imports); 3) ICT goods exports (% of total goods exports); and 4) Total investments in equipment.
Charges for the use of intellectual property are "payments and receipts between residents and non-residents for the authorized use of proprietary rights (such as patents, trademarks, copyrights, industrial processes and designs including trade secrets, and franchises) and for the use, through licensing agreements, of produced originals or prototypes and related rights" (source: WorldBank). Table 1 ICT goods imports and exports include "telecommunications, audio and video, computer and related equipment; electronic components; and other information and communication technology goods. Software is excluded" (source: WorldBank). Table 2 
